article. Then, a ranking method is used to identify the suppliers with the best performance.
Introduction
The supplier selection models based on cardinal data do not emphasize much on the ordinal data; however, with the extensive use of production philosophies, such as just-in-time method, more emphasis was placed on considering both cardinal and ordinal data at the same time in supplier selection process [1] . The earlier studies showed how data envelopment analysis (DEA) could be used to evaluate suppliers on several criteria. They also specified benchmark rate. Farzipoor Saen [1] studied suppliers' selection using DEA while there are nondiscretionary factors and imprecise data. The present note shows a computational error in computing the value of preference intensity parameter in Farzipoor Saen's [1] article. Therefore, another verification test is conducted here to achieve the optimistic efficiency interval of suppliers.
The models proposed by Farzipoor Saen [1] to select a supplier
In DEA analysis, it is usually assumed that there are n production units that use m different inputs and produce s different outputs. Specially, j th production unit consumes ij x units of input i (i=1,…,m) and produces rj y units of output r (r =1,...,s). In spite of the preliminary DEA model, it is assumed in the interval DEA that some definitive values of input ij x and output rj y are not known.
We know that the inputs/outputs data are within the bounded intervals, i.e.
[ , ] In addition, assume that we can divide the input variables into two subsets including discretionary subset ( D I ) and nondiscretionary subset ( N I ). Therefore, we have:
To work with such an uncertain situation, Farzipoor Saen [1] presented the following linear programming models to create upper and lower bounds of optimistic efficiency interval for each decision-making unit (DMU): parameter is on the degree of preference intensity and it is offered by a decision maker [2] .
There are the following ordinal relations for scale transformation for strong ordinal preference
 is a small positive number, which indicates the proportion of possible minimum value
to the possible maximum value. A decision maker can offer its approximation. This number is called ratio parameter. In addition, i  is a preference intensity parameter, which is true in 1  i  relation that is offered by a decision maker. The permissible interval obtained for each
) is obtained as follows [2] :
It should be noted that i  is used as a lower bound for the normalized ordinal preference information and it should be true in the following condition:
In addition, i  should also be true in the following condition:
Using the above scale transformation and estimating the permissible intervals, all the strong ordinal preference information are converted into the interval data and therefore they can be integrated into models (1) and (2).
A preference degree approach for comparing and ranking efficiency intervals
As the efficiency score for each supplier is specified by an interval, a simple -but practical-ranking approach is needed to compare and rank interval numbers. Several approaches have been developed for ranking interval numbers; however, they all have some drawbacks, especially when the interval numbers have identical center and different widths. They are all unable to differentiate between these numbers. We use the degree of preference developed by Wang et al. [3] to compare and rank suppliers' efficiency interval. This approach is summarized as follows.
are two interval numbers. The rate by which an interval number is bigger than another interval number is called its degree of preference. Based on this, we have the following definitions and properties.
The degree of preference of a over b (or b a  ) can also be defined in a similar way. That is:
, then it is said that a is superior to b to the degree of ) ( b a P  this is denoted by
then it is said that a is inferior to b to the degree
 , and is shown by
Ranking process is shown as below:
Step 1: Calculate the matrix of degrees of preference: Here, we have:
Step 2. Find a row in the matrix of degrees of preference in which all elements except the diagonal element are greater than or equal to 0.5. If this row corresponds with i  , then i  is the most preferred interval number.
Step 3. Remove row i and column i (and therefore i  ) from the matrix. In the reduced matrix, if j  is the most preferred interval numbers among the remaining intervals, then j  receives the second place and is shown as
Step 4. For further analysis, remove row j and column j from the reduced matrix and continue the process until the remaining intervals are ranked.
We will show the above ranking in the numerical example of the next section.
Revision of the numerical example proposed by Farzipoor Saen [1]
The set of data for this example was adopted from Farzipoor Saen [1] , which contains some indices on 18 suppliers. DEA inputs include total cost of shipments ( 1 x ), distance ( 2 x ), and supplier reputation ( 3 x ). "Distance" is generally considered as a nondiscretionary input variable. "Supplier reputation"
is included as a qualitative input. "Supplier reputation" is measured by an ordinal scale so that, for instance, supplier reputations (18) and (17) have the highest rank and the lowest ranks, respectively.
DEA output is the number of bills received from the supplier without errors ( 1 y ). Table 1 By executing DEA models (1) and (2), the scores of suppliers' optimistic efficiency interval are shown in the fifth column of Table 1. According to Table 1 , suppliers 4, 11 and 14 are optimistic efficient. The remaining fifteen suppliers with relative efficiency scores less than one are considered as the optimistic non-efficient ones. It should be noted that Farzipoor Saen [1] identified suppliers 4, 6, 11, 14, and 17 as the optimistic efficient ones. According to the optimistic efficiency interval achieved in the fifth column of Table 1 of this note and the fifth column of Table 1 in Farzipoor Saen's [1] article it becomes clear that, except suppliers number 13 and 18, there are obvious differences among all suppliers in the upper bound of optimistic efficiency interval.
Finally, Table 2 reports ranking optimistic efficiency interval of 18 suppliers achieved using degrees of preference. According to Table 2 
Conclusion
Decision making to choose the best supplier among an extensive set of suppliers is an important issue in production study. The present note shows a computational error in Farzipoor Saen's [1] article in calculating the value of preference intensity parameter, which is used in converting ordinal preference information into interval data. Another verification test was carried out to achieve correct efficiency interval of suppliers. Finally, approach based on degrees of preference was used to compare and rank optimistic efficiency intervals of suppliers. 
